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ART. XXIV.-Oontributions to Chemistry from the Laboratory of 
the Lawrence Scientific School. No. 4.-On a new mineral from 
Rockport, Mass.,. by W. J. KNOWLTON. 

IN the March number of this Journal for the present year, 
Prof. J. P. Cooke has described as malacone a mineral discovered 
by myself at Rockport, Mass" where it occurs in the granite in 
veins of massive quartz and feldspar. Prof Cooke's analysis was 
made, as he states, upon a small quantity of material and he 
speaks of it as "imperfect" j he found 

Silica, 
Zirconia, 
Sesquioxyd of iron, with trace of manganese, -
Water, - - - - - - -

27'90 
- 66'93 

2'57 
- 2'19 

99'59 

which results, if correct, would unquestionably identify the min
eral with malacone. I have repeatedly analyzed this mineral, 
and my results differ, as will be seen, so much from those of Prof. 
Cooke, and from the analyses of malacone hitherto published, 
that I am disposed to consider the mineral as a new species. If 
this conclusion be admitted, I propose for it the name of Oyrto· 
lite, (from xvqTOIi, curved,) in allusion to the very marked curvature 
of the terminal faces which is observed in the great majority of 
specimens. The mineralogical characters of cyrtolite have been 
already described by Prof, Cooke, It is almost always found 
imbedded in massive feldspar, sometimes in large aggregates of 
crystals, sometimes in single crystals which are often quite per
fect. Fine single crystals are found at various places on the 
sea·shore where the veins have been exposed by the action of 
the water. The luster of the crystals is often brilliant, but frac
ture exhibits a dull brownish·red color. In three determinations 
of the specific gravity of cyrtolite by Rose's method, I found 
3'850, 3'856 and 3'970; the last determination being made upon 
a specimen from a somewhat different locality, and taken from 
the surface rock near the shore, 

Before the blowpipe cyrtolite glows brilliantly, and is but 
slightly altered in color. Its powder dissolves rather easily in 
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borax, giving a distinct reaction for iron. With microcosmic 
salt it dissolves partially, leaving a white siliceous skeleton. 
Prof, Cooke states that the mineral is easily and completely re
solved by fusion with alkaline carbonates. I have not obtained 
the same results, but have on the contrary found it very difficult 
to decompose it completely in this manner i even fusion for sev
eral hours with four times the weight of a mixture of carbonate 
of potash and carbonate of soda failing to produce a perfect res
olution. Four consecutive fusions with the alkaline mixture gave 
but little better results. In another analysis, after fusing for 
three hours with the alkaline mixture, treatment of the fused 
mass as an ordinary silicate with chlorhydric acid, and fusion of 
the silica obtained a second time, there remained 2'20 per cent 
of earth which could not be further purified by treatment with 
fluorid of ammonium and sulphuric acid. 

When heated with sulphunc acid in a closed tube for two or 
three hours to a temperature of 2100 C., about 88 per cent of un
dissolved matter remained. On diluting, filtering and boiling 
the filtrate, from 8 to 18 per cent were precipitated in ditierent 
experiments, according to the quantity of free sulphuric acid in 
the solution. When fused with bisulphate of ammonium the 
mineral is completely decomposed, but it is difficult to avoid 
loss by spattering. Bisulphate of potash also com'pletely re
solves the mineral by fuslon, but forms with the zlrconia the 
well known double sulphate which dissolves with much diffi
culty i bisulphate of soda would doubtless be preferable, but I 
have not employed it in quantitative analyses. The mineral is 
more readily resolved bl fusion with fluorid of ammonium and 
subsequent treatment WIth sulphuric acid. The decomposition 
is perfect, but of course the sihca must be estimated by loss. In 
four analyses I obtained the following results: 

No. I. No.2- No.3. No. 4. 
Silica, 26'29 26'3'1* 26'48* 26'18 
Zirconia, 61'33 61'00 60'00 64'60t 
Cerium metals, 2'24 1'80 2'19 1'40 
Iron, FeO, 3'65 3'63 3'60 
Uranium, UraOs. 1'94 2'83 1'40 
Tin, with trace CoO, '35 ''10 '35 '41 
Water, 4'58 4'55 4'55 4'58 
Trace ma~ganese and } 

magnesIa, 
Trace of :fluorine, 

98'44 100'00 100'00 98'97 
In these analyses the water was determined by heating the 

* Silica estimated by di1Ference. 
t In this analysis the zirconium and iron were not separated. 
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mineral in a platinum tube in a current of carbonic acid. The 
silica was estimated in the first analysis by fusion with bisul
phate of ammonia, and in the last by fusion with the alkaline 
carbonates and subsequent treatment with flnorid of ammonium 
and sulphuric acid. In the second and third analyses, it was 
determined by loss. Tin and copper were precipitated bY' sul
phydric acid gas. After oxydizing the iron, the iron and zir
conia were precipitated together from the nearly neutral solution 
by acetate of soda. The iron was then separated from the zir
conia by Deville's method for the separation of iron and alumina. 

In the filtrate from the iron and zirconia, the cerium metals 
were precipitated by oxalic acid, and the uranium by ammonia. 
It is not easy to determine in what state of oxydation the iron 
and uranium exist in the mineral. I have taken the iron per
haps arbitrarily as protoxyd and the uranium as sesquioxyd. 
In the second and third analyses the uranium was not perfectly 
separated from zirconia. 

It scarcely admits of a doubt that the zirconia in cyrtolite is 
associated with another and similar oxyd-perhaps titanic acid. 
When the zirconia is strongly heated in a platinum tube in a 
current of hydrogen gas the earth assumes a bluish color resem
bling that seen in niobic and titanic acids when similarlJ treated. 
The color disappears on heating the blue mass in the alr. If we 
add to an acid solution of zirconia from cyrtolite-a solution of 
the earth in fluohydric acid is best-sodium amalgam, magnesium 
or zinc, a purple or dull violet color is soon observed, sometimes 
with a precipitate of the same color. In the absence of any 
method of separating zirconia from titanic acid, &c., quantita
tively, I must leave the precise constitution of the metallic acids 
in cyrtolite undeterminea. I am very far from supposing that 
my analyses of the mineraJ. leave nothing to be wished, but in 
the absence of good and thoroughly tested methods of analysis, 
I have done all in my power to obtain correct results.* 

Cambridge, June 29tb,188'1. 




